Background: African American women are at high risk of acquiring chronic diseases due to sedentary lifestyles. This objective of this article was to perform a narrative systematic review of physical activity interventions among African American women published between 2009 and 2015. Methods: A review of literature in following databases: Academic Search Premier, CINAHL (Cumulative Index to Nursing & Allied Health), ERIC (Education Resources Information Center), MEDLINE, PsychInfo, and SPORTDiscus was performed to locate interventions promoting physical activity among African American women. Results: The search yielded 13 interventions. All the studies were conducted within the United States. It was found that walking coupled with healthy food choices were salient strategies in the interventions. Studies using social support along with healthy diet were found to be more efficacious in fostering physical activity among African American women. Conclusion: Walking, social support and a healthy diet were found to be significant strategies promoting physical activity in African American women. Physical activity for African American women must build on the constructs of healthier food choices and social support.
Introduction
Physical activity comprises of any bodily movement produced by skeletal muscles that use energy. Physical inactivity has been recognized as the fourth leading risk factor for mortality around the world causing an estimated 3.2 million deaths. 1 The US President's Council on Physical Fitness and Sports formed in 1956 underscored the importance of physical activity for a long time. Since 1990, in United States every 10 years Healthy People Objectives have been published that have included objectives for increasing physical activity. 2 The World Health Organization (WHO) 3 also recommends that adults between the ages of 18-64 years must participate in at least 150 minutes of moderate-intensity aerobic physical activity during the week or at least 75 minutes of vigorousintensity aerobic physical activity during the week.
Despite the recommendations there are several subsections of the society that do not engage in sufficient and regular physical activity. African American women are a particular susceptible group for unhealthy lifestyles, particularly physical inactivity, and the ensuing chronic diseases and outcomes. 4 Obesity has increased in African
American women in United States with obesity being around 50%. 5 Obesity poses a risk for several adverse health outcomes such as heart disease, type 2 diabetes, obstructive sleep apnea, and other diseases. 5 The prevalence of obesity is significantly greater among African American women as compared to the Caucasian American counterparts. 6 Further, African American women are more likely to underestimate their body weight which is associated with reduced weight management behaviors, higher weight gain and an under assessment of health risks. This under estimation of weight can be an important barrier to effective weight management in African American women. 6 Perception of body image can be an indicator of health risks and weight status and is associated with race. As mentioned earlier, Black women often misjudge their body size and do not report body image dissatisfaction in comparison to Whites. 7 Furthermore, as mentioned earlier Black women have higher rates of sedentary behavior compared to other racial/ethnic subgroups. Consequently, African American women have higher morbidity and mortality associated with inadequate levels of physical activity and HPP sedentary behavior. Hence, effective strategies to enhance and sustain physical activity among this at-risk population are critical. 8 Physical activity promotes a healthier lifestyle and reduces the risk of chronic diseases and premature death.
Previous research has found that there are cultural differences regarding physical activity between African American and other races. There is a commonality of lack of time, deficient energy, and time devoted to caregiving by all women for not being physical active. However, African American women have their unique reasons for not being active such as lack of a safe place to be physically active, being self-conscious and not being overtly conscious of their weight and body size. 9 Black community in general is more religious than other groups with 79% mentioning church being very important in their lives. 10 Interventions that utilize church as a setting have a greater potential for reaching out African Americans and facilitating regular physical activity in this community. 10 Sharma et al 11 conducted a cross-sectional study to examine the degree to which self-efficacy for physical activity and social support were related to the length of time for leisure-time physical activity in a group of African American women. The study found that selfefficacy for moderate-intensity leisure-time physical activity and frequency of friends' social support were significant predictors constructs.
There have been interventions that have been designed for African American women. However, in recent years no systematic review has been done on interventions pertaining to African American women. Such a review can identify what works and what does not work and provide guidance to future interventions.
It is in this context that the objective of this paper is to provide a narrative and systematic review of physical activity programs among African American women published between 2009 and 2015. For the sake of this paper, the terms African American and Black has been used interchangeably. The primary focus of this paper is to discuss whether the interventions increased physical activity among African American women. Duration, frequency, intensity levels, tracking of the interventions and how the interventions are prescribed were the key aspects that were reviewed.
Materials and Methods
A review of literature was performed to locate interventions for physical activity published between 2009 and 2015 among African American women in following databases: Academic Search Premier, CINAHL (Cumulative Index to Nursing & Allied Health), ERIC (Education Resources Information Center) MEDLINE, PsychInfo, and SPORTDiscus. The first search used the keywords "physical activity interventions" and "African American women"; the second search used the keywords "physical activity interventions" and "Black women" and; the third search used the key words "physical activity interventions, " "African American/Black women" and "randomized control trials"; the final search used the keywords "physical activity interventions, " or "physical activity programs" and "African American/Black women. "
The inclusion criteria were articles (1) that included African American women (18 years and older), (2) publications in English language, (3) publications between January 2009 and January 2015, (4) full-text/scholarly peer-reviewed journals (5) that included evaluation of interventions as opposed to mere description and (6) that included both qualitative and quantitative and impact evaluations. Articles were excluded from this review based on the following: (1) if the articles were identified as review articles, (2) articles written in languages other than English, (3) articles than included ethnicities other than African Americans and (4) dissertations. This is further illustrated in Figure 1 . Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines were used in retrieving the articles, 12 There were two researchers who conducted the search. One was a doctoral student of public health and another one was a professor of public health aided by a librarian. The data were searched from the databases and the title and abstracts were read to see if they met the inclusion criteria. When in doubt the full text article was obtained. The search was confined to the published literature in the six databases and articles from the grey literature were not included in the search. The data used was from published articles only and the authors were not contacted for any clarifications. The data were extracted in the form of a Table that is presented in this review.
Results
The data extraction method yielded a total of 14 studies evaluating 13 distinct interventions from 2009 to 2015 that met the inclusion criteria, which is presented in Table  1 . Table 1 presents a summary of the studies' important attributes that included physical activity interventions in African American women. The 13 interventions included focused on African American women studies conducted in the states of Alabama, Mississippi, Arizona, California, Illinois, North Carolina and South Carolina. Sample sizes of these studies ranged from 15 to 565 participants and the means of reported means of the sample size were 155.64 with a standard deviation of 173.53. The studies included participants ranging from 18 to 70 years of age among those studies that mentioned the participants age. The reported means of age were 48.28 years with a standard deviation of 10.85 years. Of the 13 interventions, with the combination of the two articles that used the same intervention, 13, 14 four of the studies' were conducted at community health centers, [15] [16] [17] [18] three of the studies used several churches as their study setting, [19] [20] [21] two were conducted in southern rural communities, 13, 14 two used a medical center as the setting of choice, 22, 23 one used two beauty salons, 24 one used a college university location 25 and one used several counties in the Alabama area as the study setting. 26 Majority of the studies (n = 6) 16, 17, 19, 21, 22, 25 were randomized controlled designs. Three of the studies used quasi-experimental designs 16, 18, 24 and one used a 
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qualitative exploratory design. 15 The remaining studies were pilot and feasibility studies. Additionally, one of the studies used both a quasi-experimental and randomized controlled design. 16 Many studies used behavioral theories in their theoretical framework to explain, predict or show relationship between the studies' research hypothesis and problems.
The duration of the physical activity interventions varied from 5 weeks to 24 months with a mean of 34.07 weeks and a standard deviation of 31.48 weeks. The studies' physical interventions included walking and running exercises, indoor/home activities (cooking, cleaning, dusting, gardening), line dancing, praise dancing, yoga, Zumba, kickboxing and aerobics. The studies' either included a physical activity intervention(s) and/or utilized physical activity questionnaires to ask participants what physical exercises they were incorporating into their daily routine. The frequency of the physical activity interventions ranged from 15-30 minutes per day, 1-9 hours per week or 3-5 times a week. The physical activity interventions were tracked by pedometers, accelerometers, heart rate monitors, automated telephone system, walking log books and diaries. Majority of the interventions prescribed were moderate to vigorous intensity exercises. The interventions were prescribed by means of group counseling sessions, telephone coaching/counseling, workshops, focus groups and educational sessions/meetings. Physiological data were measured by 7 interventions included blood pressure, 13, 14, 17, 19, 20, 22 capillary blood flow, 17 heart rate, 16, 20 fasting lipid panel that included total cholesterol, high-density lipoprotein (HDL-C) and low-density lipoprotein (LDL-C) 1, 3, 14, 20, 22 triglycerides, 14 glucose levels 14 and waist circumference. 13, 14, 17 Common primary outcomes measured were diet, 17, 24, 25 fried food consumption, 25 water consumption, 25 barriers to physical activity, 15, 22, 23 physical activity adherence, 13, 15, 16, 18, 23 neighborhood characteristics 16, 18 and spirituality. 21 Psychological well-being 18, 21 and social support [13] [14] [15] 20, 22, 24 was also evaluated in some of the studies. Physical activity was assessed by the following scales, questionnaires and surveys: Community Health Activities Model Program for Seniors (CHAMPS), 17, 19 Behavior Risk Factor Surveillance Survey, 26 Physical Activity and Disability Survey (PADS). 22, 23 Barriers to Physical Activity and Disability Survey (B-PADS) 22, 23 were used to asses environmental and facility barriers and the social support for physical activity were measured by the Social Support Questionnaire (SSQ) 20 which measured the specific domains of social support including appraisal, belonging, tangible and self-esteem. The New Leaf Dietary Risk Assessment (DRA) 17 were used to evaluate diet, the Center for Epidemiological Studies-Depression (CES-D) scale 18 were used to assess depressive symptoms and the Quality of Well-Being (QWB) scale 22 assessed expression of wellbeing. In addition, global questions ("How many minutes of physical activity [walking, running, or other exercise] do you get daily?" were also used to measure physical activity that were developed form a pre-and posttest questionnaire. 24 Instruments commonly utilized in the studies to measure physical activity were pedometers, 13, 14, 19, 21, 22, 25 accelerometers 20, 21 and heart rate monitors. 15, 16, 18, 25 Focused groups, interviewing, and telephone-based counseling were techniques used to connect, support and motivate the women's progress to encourage healthy behaviors. Also, these techniques were used as a strategy Participants were asked to record, at the end of each day, the time the pedometer was put on, the time the pedometer was taken off, and the total number of daily steps and to circle whether they walked alone or with others. For two weekly session, participants walked the indoor track of the university's recreation center at a moderate intensity For the other two sessions, participants exercised on their own or participated in a cardiovascularbased group exercise class *BMI significantly decreased over the duration of the study (P = 0.034), reflected by a marginal decrease in body weight (P = 0.057).
Scarinci et al to collect data in relation to prior level of physical activity behavior, expected outcomes and perceived outcomes of the participants experience regarding compliance and adherence to physical activity.
Discussion
Physical inactivity is a public health concern. The development of physical activity interventions is important for those at risk of developing other health conditions. The purposes of this review were to look at studies published between 2009 and 2015 to provide a narrative and systematic review of interventions for physical activity conducted among African American women. A total of 13 interventions met the inclusion criteria. From the 13 interventions, seven of the physical activity programs demonstrated that the interventions increased physical activity among African American women 13, 14, 17, 19, 20, 22, 23 and two of the studies showed that there was an increase intake of fruits and vegetables. 24, 26 Although, the interventions demonstrated positive changes in physical activity, a few of the studies 17, 23 still presented barriers to physical activity. Two studies demonstrated that physical activity was not sustained throughout the 24-month period, 26 nor at post-test the findings were significant for water consumption and physical activity. 24 The physical activity interventions demonstrated that limiting barriers to adhere to physical activity and safe neighborhoods are significant in the increase of physical activity among African American women.
Of the 13 interventions, only seven used randomized controlled trials. 16, 17, 18, 19, 22, 26 Randomized controlled trials are considered the gold standard for clinical purposes. More studies must utilize randomized controlled designs so that more evidence-based literature can be generated.
Social cognitive theory and the trans-theoretical model were commonly used approaches utilized in the studies. Social cognitive theory premises that there is an interaction of personal factors and environment on behaviors including sustenance of physical activity. 21 Theories are useful in measuring behavioral concepts and/or reasons for certain behavioral patterns. Sample size was found to be a limitation in some of the studies. The studies should focus on an adequate number of participants to generalize the results to a large number of individuals otherwise a small sample size lacks power of the statistical results. Another noted limitation was that a few of the physical activity interventions showed no significance after followup. This suggests that further research is needed to develop interventions that will increase physical activity among African American women.
Physical activity interventions should target habits and personal behaviors that limit physical activity. Physical activity interventions primary concern should not be directed toward weight loss because there are other areas that affect physical activity that many researchers do not address. Researchers should incorporate behavioral components in physical activity interventions to understand the perceptions of the lack of physical activity among African American women.
The review had several limitations. First, the identified physical activity interventions had the time frame of only 2009 to 2015. Although, more current information is typical in research, excluding studies outside of the time period may cause the researcher(s) to disregard significant information from previous studies that may be favorable to a present and/or future study.
Secondly, the study was restricted to specific databases. Only six databases were used to obtain information on this topic. This omits other databases that may provide important information pertaining to the topic. And third, the physical activity interventions chosen were of English language. Foreign interventions were excluded granting such interventions also provide important information regarding physical activity in children and adults targeting an increase in physical activity. Despite the limitations of the study, the findings do support previous research demonstrating that educational physical activity interventions do have a positive influence to enhance physical activity for African American women.
Implications for future studies
Physical activity interventions should not primarily target weight loss but healthy dietary habits, changes in behavior and the environment. Lack of social support and countless responsibilities are reasons for the lack of physical activity among this group of women. 19 One way to address this issue is by providing neighborhood facilities that provides support for women that desire to have a more active lifestyle. Incorporating nutritional classes during fitness hours may also be helpful to address unhealthy dietary habits.
To address changes in behavior, physical activity interventions may consider incorporating behavioral theories. The intervention itself will not change the individuals' behavior; rather the implemented activities that target certain behavioral patterns that influences behaviors. Therefore, such interventions should be measured and tested to establish valid and reliable results. This will provide evidence that theory-based interventions will exemplify power among certain target groups.
Finally, researchers and public health professionals should consider the built environment when developing physical activity interventions. Researchers should consider the geographical features of given neighborhoods to determine ways to modify the environment to increase physical activity in all areas. This may propose developments of physical activity policies and/or recommendations for future research interventions.
Conclusion
Physical inactivity is a major public health issue. Due to the lack of physical activity, there has been an increase in obesity, diabetes and cardiovascular disease. More groups are affected by these diseases and the lack of physical activity, particularly African American women. One way to address this issue is to develop interventions that increase physical activity among African American women. Of the total 13 interventions, there was an increase in physical activity in 7 of the physical activity interventions. This shows that African American women can adhere to physical activity interventions. In all, the studies' were associated with one another because the aim of the studies' were to provide information regarding interventions for African American women and/or provide useful information that researchers my utilized to develop other interventions to promote physical activity among African American women. Despite the limitations of the studies, the interventions implemented did show an increase in physical activity.
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